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Abstract
Purpose: Emphysematous cholecystitis (EC) is an uncommon, severe variant of acute cholecystitis caused by gas- 
forming bacteria – most often Clostridium perfringens and Escherichia coli. We present a deceptive case of EC asso-
ciated with retroperitoneal gas gangrene and emphysematous pancreatitis.
Case report: An 86-year-old, overweight woman was admitted to the emergency department with non-specific 
abdominal symptoms. Admission laboratory tests showed elevated diastase levels indicating acute pancreatitis. 
Computed tomography (CT) demonstrated a substantial amount of gas in the retroperitoneum and peritoneal 
cavity, which raised a suspicion of duodenal perforation. Primary diagnosis was not confirmed during emergency 
laparotomy, which revealed a gangrenous gallbladder adjacent to the duodenum and surrounded by purulent 
fluid. The final diagnosis established after laparotomy and rereading of CT scans was that of emphysematous 
cholecystitis associated with gangrenous pancreatitis and retroperitoneal gangrene. After surgery, the patient 
was transferred to the intensive care unit in septic shock. Shortly after, the second laparotomy was undertaken 
on suspicion of internal bleeding. During surgery, the patient experienced cardiac arrest and died despite im-
mediate resuscitation.
Conclusions: Emphysematous cholecystitis may be associated with a spread of infection both to the peritoneal cavity 
and retroperitoneum and result in a substantial amount of gas in those anatomic compartments. The knowledge of 
this rare complication may be helpful in establishing a correct diagnosis.
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Introduction
Emphysematous cholecystitis (EC) is an uncommon, se-
vere variant of acute cholecystitis caused by gas-forming 
bacteria, most often Clostridium perfringens and Escher-
ichia coli [1-5]. Characterised by a propensity for an ear-
ly gangrene and gallbladder perforation with a resultant 
high mortality, EC is a recognised surgical emergency [3]. 
We present a case of fatal EC complicated with retroperi-
toneal gangrene and emphysematous pancreatitis, which 
posed a diagnostic challenge due to deceptive laboratory 
test results and imaging findings. Emphysematous chole-
cystitis as well as pancreatitis are commonly described in 
the literature; however, the combination of those two dis-
eases in one patient is extremely rare.
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Case report
An 86-year-old, overweight (BMI = 29) woman present-
ed to the emergency department with a severe abdominal 
pain radiating to the back, nausea, and vomiting for one 
day. Her medical history included an appendectomy at the 
age of 13 years and the implantation of heart pacemaker 
the previous year. The patient’s vital signs were as follows: 
heart rate: 88/min, blood pressure: 110/50 mmHg, satura-
tion: 98% in room air, and body temperature: 36.6°C. The 
physical examination revealed signs of dehydration and 
tenderness localised in the middle upper abdomen, with-
out signs of peritoneal irritation and with clearly audible 
peristalsis. The results of the laboratory tests showed ele-
vation of pancreatic enzymes: serum amylase (1218 U/l), 
urinary amylase (8100 U/l), and serum lipase (5850 U/l). 
Glucose level was elevated (175 mg/dl); however, the pa-
tient had not been diagnosed with diabetes previously 
and did not take any diabetes medications. The remain-
ing laboratory tests, including serum C-reactive protein level 
(2.1 mg/l) and serum white blood cell count (9.57 × 109/l), 
were within normal range. Admission abdominal ultra-
sound showed marginal dilatation of the common bile 
duct (9 mm); however, intrahepatic bile ducts were not di-
lated. The gallbladder was described as thin-walled, with 
no intraluminal gallstones. The pancreas was impossible 
to evaluate due to excessive bowel gas overlying the or-
gan. No intraperitoneal free fluid or free gas was detected 
during the examination. The patient was admitted to the 
surgery department with a suspicion of acute pancrea-
titis and put on a strict diet, intravenous hydration, and 
analgesic treatment. Despite the treatment, the patient 
complained about persistent severe abdominal pain and 
developed hypotension and oliguria. At this stage, the 
laboratory tests showed slightly elevated serum C-reac-
tive protein level (48 mg/l), decreased serum white blood 
cell count (2.27 × 109/l) with high percentage of neutro-
phils (77.7%), and increased serum aspartate aminotrans-
ferase (59 U/l) and alanine aminotransferase (53 U/l). 
Levels of amylase and lipase were comparable to the initial 
results. Due to deteriorating general condition, the patient 
was scheduled to undergo computed tomography (CT) 
of the abdomen, which was performed 16 hours after ad-
mission ultrasound. Based on the presence of free gas in 
the peritoneal cavity and retroperitoneally, mostly around 
the duodenum, pancreas, and visceral surface of the liver 
(Figure 1A), a radiologist on duty suggested a perforated 
duodenal diverticulum (Figure 1C), and a decision was 
made to perform an emergency surgery. During laparot-
omy, perforation of the duodenum was ruled out; how-
ever, adjacent to the duodenum there was a significantly 
enlarged gangrenous gallbladder, surrounded by free fluid 
of purulent character. Therefore, a cholecystectomy was 
performed followed by peritoneal cavity lavage and drain-
age. Retrospective analysis of CT images revealed gas in 
the gallbladder wall and within pancreatic parenchyma 
(Figure 1D-E). Pneumobilia in the left hepatic lobe and 
penetration of gas into abdominal wall (external oblique, 
transverse abdominal, and quadratus lumborum muscles) 
were considered atypical for acute duodenal perforation. 
Therefore, the final diagnosis established after laparotomy 
and rereading of CT scans was that of emphysematous 
cholecystitis associated with gangrenous pancreatitis and 
retroperitoneal gangrene. Postoperatively, the patient was 
transferred to the intensive care unit in critical condition, 
with signs of septic shock and multiorgan failure. Besides 
increased levels of procalcitonin (38.96 ng/ml), C-reactive 
protein (118.2 mg/l), D-dimer (2000.0 ng/ml), lactate dehy-
drogenase (1290 U/l), creatine phosphokinase (3787 U/l), 
myoglobin (> 12 000 ng/ml), and troponin (0.018 ng/ml), 
the laboratory results showed decreased red blood cell count 
(3.44 1012/l) and haemoglobin level (107.0 g/l), which led to 
relaparotomy to exclude intraperitoneal bleeding. During 
the surgery cardiac arrest occurred and despite immediate 
resuscitation the patient died.
Discussion
First clinical descriptions of emphysematous cholecystitis 
date back to the turn of the 19th and 20th centuries [2,6]. It 
was recognised early that this variant of acute cholecystitis 
is characterised by significant morbidity and mortality (up 
to 15-20%) related to frequent gallbladder wall necrosis 
and perforation, the latter occurring twice as often as in 
uncomplicated acute cholecystitis [7]. EC is commonly 
associated with diabetes mellitus and has a greater in-
cidence in men aged 50-70 years (often with peripheral 
atherosclerotic disease) than in women, who are generally 
more susceptible to acute cholecystitis without narrow age 
range [1]. Gallstones are found only in 40% of cases of EC, 
while in a classic acute cholecystitis they are present in 
about 90% of cases [1]. Early on, clinical symptoms con-
sist of pain in the right upper abdomen, vomiting, and 
fever, and are indistinguishable from classic cholecystitis; 
however, when disease extends beyond the gallbladder, 
patients may rapidly deteriorate, developing septic shock 
and multiorgan failure [4,5,8]. Because of this initially in-
sidious course of EC, diagnostic imaging plays an impor-
tant role in its early detection.
The hallmark of EC is the production of gas by anaero-
bic or facultatively anaerobic bacteria, such as Clostridium 
perfringens, Escherichia coli, Aerobacter aerogens, Klebsiel-
la, and Salmonella spp. [1-5]. Gill et al. recognised three 
radiographic stages of EC based on the presence of gas 
in the gallbladder lumen (stage 1), the gallbladder wall 
(stage 2), and the pericholecystic tissues (stage 3) in the 
absence of an abnormal connection between biliary ducts 
and gastrointestinal tract [9]. Computed tomography has 
a higher accuracy in the detection of gas and in estab-
lishing its exact location than conventional radiography 
and ultrasonography [9]. Infrequently, the amount of gas 
produced by bacteria may lead to a massive pneumoperi-
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toneum or pneumoretroperitoneum, which may require 
differential diagnosis with perforation of the gastrointes-
tinal tract, especially of the duodenum [10,11]. Notably, 
pneumoperitoneum is associated with a macroscopic 
gallbladder wall perforation in less than half of the cases 
[11,12]. Besides of the large amount of gas in the retrop-
eritoneum and peritoneal cavity, the diagnostic difficulties 
in the presented case were also related to misleading lab-
oratory test results that initially showed only an increase 
in pancreatic enzymes, suggesting acute pancreatitis. 
A close inspection of CT images revealed gas in the pancre-
atic parenchyma consistent with concurrent emphysematous 
pancreatitis. To the best of our knowledge, the coexistence 
of EC and emphysematous pancreatitis has been reported 
Figure 1. Computed tomography. Images on lung window (A, B) demon-
strate extensive pneumoretroperitoneum and free gas in the peritoneal 
cavity (arrow in A); gas penetrates abdominal wall muscles on both sides 
(arrows in B). A large diverticulum (C, asterisk) of the descending part of 
the duodenum was a cause of initial misdiagnosis of duodenal perforation; 
however, there is gas in an almost non-enhancing gallbladder wall (D) and 
in the pancreatic parenchyma consistent with emphysematous cholecystitis 
and pancreatitis (E)
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previously only once in a patient with biliary stones [13]. 
The authors suggested that reflux of enteric organisms 
into the pancreatic duct and biliary tree associated with 
stones might have been responsible for simultaneous 
emphysematous pancreatitis and cholecystitis [13]. In 
the absence of biliary stones in our patient, the spread 
of infection to the pancreas probably occurred through 
peritoneal and fascial planes. Infectious processes in the 
peritoneal cavity and retroperitoneum sometimes travel 
through those anatomic pathways to reach distant sites; 
organisms causing tissue necrosis may also transgress fas-
cial planes [14]. The extension of gas from pericholecystic 
tissues to retroperitoneum via hepatoduodenal ligament 
has been reported previously in patients with EC [10,15]. 
Delgadeo-Plasencia et al. described a case of EC leading to 
pneumoperitoneum, pneumomediastinum (via retroperi-
toneal route), and subcutaneous emphysema [2]. Safioleas 
et al. reported four cases of soft tissue gas gangrene arising 
from EC [16]. Therefore, we assume that the clinical and 
imaging features observed in our patient were a result of 
gas gangrene spreading from the gallbladder to the retro-
peritoneum and further into the abdominal wall.
On ultrasonography, gas in the gallbladder appears as 
echogenic spots with reverberation artefact or as broad-
er bands of acoustic shadowing [3,9]. Nemcek et al. de-
scribed “effervescent” or “champagne” sonographic sign 
in EC, which is explained as multiple, tiny echogenic foci 
rising from the dependent portion of the gallbladder like 
bubbles in a glass of champagne [17]. Several gallbladder 
conditions, including multiple gallstones, porcelain gall-
bladder, and adenomyomatosis, can make sonographic 
diagnosis of EC challenging [4]. In our patient, however, 
the gallbladder was described as unremarkable on admis-
sion US, which can only be explained by misdiagnosis or 
a rapid progression of disease in the time interval between 
US and CT. Despite the wide availability of US, CT is be-
ing used more and more extensively for the dia gnosis of 
acute abdominal problems, including biliary emergencies 
[18]. Several papers investigated CT findings associated 
with gallbladder wall necrosis that may warrant a more 
aggressive therapeutic approach in patients with acute 
cholecystitis [19-21]. The findings most specific for gan-
grenous cholecystitis include: marked gallbladder dis-
tention (greater than 4 cm), decreased or lack of mural 
enhancement, irregular wall thickening, gas in the wall or 
lumen, and pericholecystic fluid [19-21].
Treatment options in EC depend on the general condi-
tion of a patient and range from cholecystectomy (open or 
laparoscopic) in stable patients to percutaneous cholecys-
tostomy with broad-spectrum intravenous antibiotics in 
unstable patients not amenable to surgery [12,22]. Recent 
studies have shown that in high-risk patients, both with 
cholecystitis and necrotising pancreatitis, early treatment 
with minimally invasive procedures reduces mortality and 
makes it possible either to delay open surgery until the 
patient’s general condition is improved or even to cure 
some patients without open surgery [23-25]. 
Conclusions
Emphysematous cholecystitis may be associated with 
a spread of infection both to the peritoneal cavity and 
retroperitoneum and may result in a substantial amount 
of gas in those anatomic compartments. Although this is 
an uncommon situation, knowledge of this complication 
may warrant a close inspection of the gallbladder on the 
diagnostic imaging and point to a correct diagnosis pre-
operatively. The anatomic proximity of the gallbladder to 
the pancreas may result in a simultaneous emphysema-
tous infection in both organs.
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